donor plasmids with WT (1), one (5), two (6), three (7), or four (8) amino acid deletions in Nwhisker were spotted on a lawn of E. coli P301 (sup -). In addition, E. coli BL21 bacteria with (2) or without (3) empty plasmid vector (2), or the Lys2-Asn4 double amber T4 mutant phage (4) were also spotted in the same plate to verify that there was no background phage in the negative controls. About 5 × 10 4 amber mutant phages were spotted on top of the E. coli BL21 spots (1-3 and 5-8) and the plates were incubated at 37 °C overnight. Plaques would appear only if the deletion mutant rescued the amber mutations by recombinational exchange. The E. coli BL21 containing WT g20 sequence or empty plasmid served as positive and negative controls, respectively. a and b correspond to two independent isolates of Lys2-Asn4 double amber mutants. Fig. 5 . Red boxes correspond to the areas shown in the respective panels in Fig. 5 of the main paper. 
Supplementary Figure 6. Uncropped protein gels of panels d and e shown in

Supplementary Table 1
Cryo-EM data collection, refinement and validation statistics
